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An alternative to the stepped-dome design for the lean premixed prevaporized (LPP) combustor has been developed.
The new design uses the same premixer types as the stepped-dome design:  integrated mixer flameholder (IMFH) tubes
and a cyclone swirler pilot.  The IMFH fuel system has been taken to a new level of development.  Although the IMFH
fuel system design developed in this Task is not intended to be engine-like hardware, it does have certain characteristics
of engine hardware, including separate fuel circuits for each of the fuel stages.  The four main stage fuel circuits are
integrated into a single system which can be withdrawn from the combustor as a unit.  Additionally, two new types of
liner cooling have been designed.  The resulting lean blowout data was found to correlate well with the Lefebvre
parameter.  As expected, CO and unburned hydrocarbons emissions were shown to have an approximately linear
relationship, even though some scatter was present in the data, and the CO versus flame temperature data showed the
typical cupped shape.  Finally, the NOx emissions data was shown to agree well with a previously developed correlation
based on emissions data from Configuration 3 tests performed at GEAE.  The design variations of the cyclone swirler
pilot that were investigated in this study did not significantly change the NOx emissions from the baseline design
(GEAE Configuration 3) at supersonic cruise conditions.
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